Neurotropic melanoma, a rare type of spindle cell malignant melanoma, is considered a variant of desmoplastic melanoma.'2 Sutula et al. 3 reported a case of desmoplastic melanoma of the upper eyelid in 1982. Reed and Leonard4 in 1979 reported 22 cases of neurotropic melanomas. Since then many other cases have been described."7 Our patient is one of the rare cases in which ocular tissue was involved during the nine-year course of a neurotropic malignant melanoma.
Case report
In May 1976 a 46-year-old man noticed that a longstanding freckle in the skin of the right temple had lately started to grow larger, and on occasions it bled when scratched. The pigmented lesion was biopsied and then totally excised by a plastic surgeon. The pathological diagnosis was 'melanose de Dubreuil'. Three years later, in November 1979, a deep small nodule appeared in the scar of the previous surgery.
This was excised and found to be a 'recurrent malignant melanoma', which was incompletely excised. In January 1980 a fourth procedure was performed by a neurosurgeon, in which a wider field of excision was performed and part of the bony lateral orbital wall was removed, when specimens were taken from the orbital tissue. The pathological report was 'metastatic extension of melanoma into the right orbit'.
At this point an ophthalmologist was consulted. The vision was 20/20 OU and the eye examination was unremarkable except for a slight limitation of mobility of the right eye on lateral and supralateral gaze and minimal ptosis and right frontalis muscle drop (eyebrow and eyelid) secondary to previous operations.
Extensive investigations revealed the absence of systemic metastases, and after numerous consultations a radical orbitectomy was performed followed by a local radiotherapy. The pathological examination showed intraneural malignant melanoma in the nerves situated in the fat of the lateral part of the orbit and in the area of the lacrimal gland. The orbital apex was free of tumour.
In July 1982 the patient suffered from severe right sided neuralgia, erythema, induration in the right parotid region, and right Bell's palsy. A biopsy from 41 the parotid mass revealed a recurrence of the malignant melanoma along the ramifications of the facial nerve. Meanwhile, two metastatic nodules were seen in the chest x-ray ( Fig. 1) . A needle biopsy of one of the nodules proved it to be malignant melanoma metastasis. He was treated with irradiation to the parotid region, and chemotherapy was added after discovery of the lung metastases. Other possible metastases were detected by CT scans, in the seventh rib and in the right frontoparietal area of the brain (Fig. 2) .
The patient's condition deteriorated progressively, and he died in early 1985 at the age of 55. No necropsy was performed. HISTOPATHOLOGY I. The primary skin lesion, biopsied and excised in 1976, was found to be a superficial spreading malig- nant melanoma with 'minimal cytological deviation' and had the following features (Fig. 3) . The pattern of proliferating atypical melanocytes was variablebasal nests, intraepithelial nests, and pagetoid and insitu-like patterns. The cell types of the atypical melanocytes were pleomorphic, small and large round, a few epithelioid, ballooned, and mainly spindled. The atypia was classified as mild, the divergence in nuclear size was minimal; some nuclei showed prominent nucleoli, and there was no mitosis. The subepithelial tissue (or dermis) showed Pig. 5a patchy mononuclear cell infiltration. The tumour cells extended deep in the dermis to the level of the sweat glands (1-4 mm in depth) and permeated the perineurium of the peripheral nerves at the deep edge of the dermis. In the centre of the lesion there was a nodule composed of aggregations of plump spindle cells which had the overall configuration consistent with a naevus, though more detailed study pointed to a 'minimal deviation melanoma' (Fig. 4) .
II. The recurrent skin lesion which was incompletely removed in November 1979 and then underwent a wider excision in January 1980 showed the picture of 'a recurrent cutaneous malignant melanoma with intraneural invasion of the nerves'.
In the superficial part of the mass the melanoma cells were pleomorphic (Fig. 5a) (Fig. 6 ). The cells had Fig. 5b group IV. In the specimen of the radical orbitectomy of April 1980 residual metastatic neurotropic malignant melanoma involved numerous orbital nerves in the area of the lacrimal gland in the lateral part of the orbit; the orbital apex was free of tumour. The histopathology was similar to that in the previous orbital biopsy, and the nerves were expanded with the same type of melanoma spindle cells. A mononuclear inflammatory cell reaction surrounded the involved nerves. Bodian's stain and S-100 protein immunoreactivity were positive.
V. The biopsy, which was obtained from the parotid region in July 1982, showed a neuroid arrangement of the same type of spindle cells. The melanoma cells were found to be intraneural and in the soft tissue outside the nerve sheaths. Fontana stains were negative, while Bodian's stain and S-100 protein immunoreactivity were positive. The diagnosis was 'metastatic extension of a neurotropic malignant melanoma along the ramifications of the facial nerve'.
The final clinicopathological diagnosis was: (1) neurotropic malignant melanoma arising on top of a superficial spreading melanoma with 'minimal cytological deviation'; (2) multiple metastases through neurogenic routes to the orbit and the parotid region; (3) systemic metastases to the lung, seventh rib, and possibly to the brain.
Discussion
Neurotropic melanoma, as recently described by Reed and Leonard,4 is a rare type of spindle cell malignant melanoma that invades the dermis from one of the following precursory epidermal lesions: (1) lentiginous melanoma, either a lentigo maligna or acral lentiginous melanoma; (2) a minimal deviation melanoma,89 that is, a boderline lesion in which the histopathology mimics that of a benign naevus; (3) a de novo variety which lacks the evidence of a previous melanotic epidermal lesion.
The precursory lesion in our patient had the characteristic features of superficial spreading melanoma in its radial growth component, while its vertical growth phase was consistent with a minimal deviation melanoma. Dabbs and Bolen described a case of superficial spreading melanoma in which neurosarcomatous features were evident in the metastases.'°M ost neurotropic melanomas occur on the exposed surfaces of the head and neck. In Reed and Leonard's series4 they developed primarily on the temple in three out of 22 patients. The orbit was not involved in any of the three cases, but two of them died with involvement of the central nervous system.
The histopathology of neurotropic melanoma has distinctive features. The pattern is characterised by, first, fasciculation: the dysplastic spindle cells of the epidermis invade the dermis in the form of fascicles of elongated slender spindle cells; and, secondly, neurotropism: the spindle cells have the affinity to permeate the peripheral nerves, and invasion of adjacent structures occurs via perineural and intraneural extensions.
A neuroid pattern tends to occur in soft tissues outside the nerve sheaths and in uncontrolled recurrent lesions. The picture appears as masses of spindle cells with neuroid arrangement. The neurotropic melanoma may be associated with a desmoplastic component, which leads to the production of bulky subcutaneous tumefactions.
As to cell type, these tumours are composed of slender, elongated, spindle cells usually aligned end to end. The cytoplasm is pale and the nuclei are oval and have dense chromatin. Some nuclei show margination of the chromatin and prominent nuclei. They lie in a background of loose fibrillary matrix rich in reticulin. In transverse sections cells appear as small spindle types.
In general the tumour cells show minimal atypism, but some nuclei are of different size and shape and contain prominent nuclei. Mitosis is scarce.
Despite the minimal features of atypism the behaviour of these tumours is aggressive and characterised by multiple recurrences, distant metastases, and fatal outcome. The neurogenic extension of the tumour cells poses great difficulty in effecting a complete local excision of these lesions and so total cure. In our patient a radical orbitectomy and wide excision of adjacent structures were performed, yet a neurogenic extension along the branches of the facial nerve resulted in a recurrent metastasis in the parotid region two years after surgery.
The orbital invasion from the primary skin lesion in the temple occurred by neurogenic spread either along nerve fibres connecting the first and second branches of the trigeminal nerve (V-I and V-II) though small canals in the lateral bony orbital wall or around the orbital rim following the branches of the lacrimal nerve.
Schwann cell differentiation has been suggested in the histogenesis of neurotropic melanomas.5' This was supported by certain observations made in light and electron microscopic studies of these tumours. The spindle cells are difficult to differentiate from Schwann cells and fibroblasts; they demonstrate marked affinity for cutaneous peripheral nerves and tend to occur in neuroid arrangements. Absence of melanogenesis: the spindle cells were amelanotic and Fontana stain was negative. In electron microscopic (EM) studies5' ' melanosomes were absent. But 
